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LONG TERM GOALS

Goals of this research are to improve seasonal and longer predictions of large scale
tropical systems such as monsoons and ENS@ectphenomena. Achievement of these
goals requires development of a couplegan-atmosphere model and improvement of
the model assimilation scheme. The full system utilf@dthe long term predictions
includes a low-resolution global spectral model and am#asson scheme used for
proper coupling of the atmosphere amg@an models (LaRow,998).

OBJECTIVES

The objective of this ok is to dtermine the impact ofphysical initialization
(Krishnamurti, 1991) in alicmate assnilation scheme developddr seasonal prediction.
Improvements in the initialtate of the atmosphere and ocean jponents with proper
diabatic forcing Wl improve the atmosphere andean circulation and the longer time

scale signals in both the ocean and atmosphere thermal structure. These signals may
enhance the three month climate predictions of large scafgcal rainfall and
development of ENSO events. This work is supported by the ONR Maseteokblogy
Program.

APPROACH

An assimilation phase, which includglsysical initialization of rainates is appliedor six
months prior to three month simulations. The global model is fully coupled during the
assimilation to impart the atmospheric signal into theam as well as to bring the two
systems into a harmonic balance. Multiple initial states are selected in advance of the
initial integration time, making up an ensemble initial state which is used to generate an
ensemble prediction. The ensemble ecessary to reduce random errors, increasing
confidence in the results. Ensembleefmasts are generated with andhwiit physical
initialization assimilation schemder four sepaaite seasons to determine the impact of
the physical initialization.



WORK COMPLETED

Preliminary work compéted includes collection of data and testing of thémdlasion

scheme with physical initialization in théngate system. Initial stages of the iasktion

have been completed. Forecast periods of interest are the summer and winter seasons of
1987 and 1988, in which a strong ENSO event was observed. The full two and a half
years of data necessdiy the assnilation phase has been obtained and the model has
been advanced as a couplediragstion system hrough November 1986. The next
phase consists of four consecutive six month coupleichigg®ns, culminating in the
ensemble prediction discussed above.

RESULTS

This research is in its adolescent stages, yet preliminary investigations suggest that
physical initialization in the lgnate assnilation scheme aids in generating a more
consistent diabatic forcing with observed rainfélssocated cbud mtterns alsgroperly
locateupper and lower level radiativee&t ®urces and sinks, which combined with the
diabatic forcing alters the large scale tropical circulation in both the atmosphere and
ocean.

IMPACT

This work will illustrate the ulity of physical initialization for long-range prediction.
Hence, it offers an option for others to follow within aniragation schemeor climate
simulations. Furthermore, the large number of ensemble members with and without the
physical initialization may shed light on the role of diabatic forcing over an extended
period of time.

TRANSITIONS

The development of the long time assimilation can be refined to be more efficient, as the
current system involves a large amount of caoraponal time. Furthermore, theircent
scheme may be advanced to include satellite estimatesrfats winds and available
sub-suréce ocean data. The inclusion of these fields may vagiioime the initial tate

of the ocean, and hence improve tleean’s impact on the atmospheric prediction.

REFERENCES

Krishnamurti, T. N., J. Xue, H. S. Bedi, K. Ingles, and D. Oosterhof, 1991: Physical
Initialization for numerical wather prediction over theopics.Tellus 43A, 53-81.

LaRow, T. E., 1998: Seasonal Prediction using a Coupted®@Atmosphere Model
with DataAssimilation, acceptedor publication inTellus



